
48 

35.9; ' 
24. f i i  1 
10. IJ5 

15.03 
19.6s 

4. IS 
8. 19 

16.82 1 

3. 15 
1.45 
...... 
...... 
4.41  
?. 1u 
...... , ...... 
...... 1 
...... I 
4. 61 
2. 61 
5. 15 
:<. 90 
2. 65 

16.1Y 

44.75 
3 l . i i  
1% 65 
?S.:jl 

. . . . . .  
~ 

...... 
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TABLE VI1.-HeightR of river8 referred to m o a  of gag@.-Continued. 

................... 
\+'ah i a 

Waiaaa 
Eleele 

RIcBry 
Lanai 
r.aani, 
I.anai,e .................... 
Lanai Beech ............... 
KiilOa ...................... 

Paaii hail ..................... 
Houokaa (Mill) .............. 
Kukuihae e ............... 
Honokaa {hl,e,i,uiclie).. ....... 

K O A A 1 . A .  U. 

3110 
425 

700 
I ,  lnl l 

69.0 64.0 

l..... 
.3. .... 
S . . . . .  

* 
3U.M 
3). w 
30.0i -- - -- --~-. ~ 

Awini Rauch ................ 
Niulii ........................ 
Kohala (Xlissiou) ............ 
Hswi Mill. ................... 
Kohala (Sugar Co.). .......... 

1,100 
200 
521 
270 
i o0  

62.7  
62.5 
62. i 
64.0 
63.5 
62. i 
fill. 5 
59.i 

57.5 
62. 5 
61. IJ 
6 2 . :  
63. I 
61). 5 
f i I . 3  
59. i 
5Y.U 
5s. 5 
60. 5 
6n.S 
5s. 3 
59.3 
59.0 
R?. 5 
66.0  
e2.3 
62. i 

61.0 

61. 3 

- O .  

il 
li9 
74 
78 
i s  
i? 
i 5  
is 

66 
71 
69 
i 4  
i 5  
63 
io 
66 
66 
6s 
61; 
6!1 
67 
69 
6!4 
XS 
57 
so 
84 

i s  

........ 
Z.! 

Y. ' 

UC. 
ne. 
ne. 
UP. 
uc. 

2-4 4 31l 11 
1-0 1 30. 09 
2-0 5 30. 12 
1-0 1 311.16 
3-0 3 30. 15 

11 ..... 
I ? . . . . .  
18 . .  ... 
14. .  ... 
15 ..... 
16.. ... 
li ..... 
IS. .... 

30.05 
?.O.I)!1 
XI. I l l  
30. 13 
3(I.10 
3ll.ll5 
311.01 
:Ill. (16 

KONA. W. 
Huehue.. .................... 
Holualoa ..................... 
Kaukahuku Leheula ......... 

2. OOU 
1 350 :. ... 

K A U ,  se. 
Kahuku Rauch.. ........ 
Honuapo ................ 
Naalehu. ..... .... 
Hilea ........ .... 
Pahala ....... .... 

..... 

..... ..... 

..... 

..... 

I , 6 R O  
15 

650 
310 
9511 

24 . .  . . .  
25.. ... 
2 6 . .  ... 
2s.. ... 
29. .  ... 
30. .... 
31.. ... 

2 7 . .  , . . I  

:?(I. 00 
29.95 
29.91 
29, s9 
29.3s 
29. !IS 
30.00 
29. !lS 

Moaula.. ........................... 
Volcano House.. ............. 

PUNA, e. 
Olaa Mouutsiu View (Russel) 
Olaa'Plantatiou (filill). ...... 
Kapoho ...................... 
Pahoa ........................ 

MAUI. 
Lahaina 

4.000 

1,530 
210 
110 
600 ......... 

......................... 
1. i  4.2 30. 081 

......... , ._.. .  - 1 )  2 ...... 

Means 

Ilepar- 
ture. 

311. (13 

+. 05f .......... Waiopae Ranch .............. 
Ksupo (Yokolao), 8. ......... 
Kipahulo, s .................. 
Hans.. .......................... 

i00 
2Y5 
30s 

Puuomalei,n..'.'. ............. 
Paia.. .............................. 
Haleakala Ranch.. ........... 
Wailuku, ne. ................. 

1;4u(i 

2,000 
2.50 

I 
Lowest 

l,,i,Ii.l 

R 

3 & 

gs  Height.1 Date. Height./ Date. 1 
Highest water. Lowest water. I 5% 

E 

Stations. 

Fed. Fed. 
29 ~ 4.3 I 1.9 

Cotorndo River. Xites. 

Austin Tex ............. 214 

Moorhead, Miou.1 ........ 418 

Ballinger.Tex.. .......... 400 

Col~irni~us, Tex ............ 100 

Umatilla, Oreg.. ........... 270 

Red Ritw of the Norlh. 

Cblumbia River. 

Fee/. 
3. 2 

4.2 
3. 7 

2. !I 
13.3 

lf ~ I 11.4 
li. 5 Portland, OrSg ............ 12 10.2 ~ 14 

....... .......... 
Red Bluff, Cal ............. .I 265 ~ t: 1 5.0 ~ IS,l!i 

1. 1 , ,  Sacrauieuto, Val . j  64 25 15. S I 3 ........... 
26 . 1 ~  Sormninilo Riivr. 

lI;,l71 3 .61  2 . 3  
31 14.4 2.5 

HAWAIIAN CLIMATOLOGICAL DATA. 
By R. C. LYDFCKER,  Territorial Meteorolugiat. 

Rainfull data for  .laiittnr!/, 19Oj. 

Meteorologiccrl Obsenwtioiw at Honolulu, Jtrnziury, 190.;. 
The statim is at !?lo 13' north, 157" 5V west. It is the Hawaiiau Weather Bureau station 

Punahon. (Sce fig. 2, Nu. 1, iu the MONTHLY WEATHER REVIEW for Ju ly ,  l!lW, page 365.) 
Hawaiiao a t a u h r d  time is 10h 30m slow of Greenwich time. Honolulu local wean tirue 

is 10'' 3lul a l ~ ~ a  of Iireeuwicli 
Tile presslire is correvted fiJr teinperatiire and reduced to sea lerel, 3ud the gravity cor- 

rectiuu, -0.06, has l w u  applied. 
1 he  average direction aud filrre of the wind aud the averagerlnudioeas for the whole day 

are qireu uuless they have varied iuore thou usiial, in which caue the extremes are iveo 
~hcscaie, ,fwiorl  forct. ia0ta,l? or Beaufort sca~e. Twol~irectiouanfKint~ orvaloesofwiui 
fame. or amouutsof c l , ~ i i ~ i u e ~ ~ , ' c ~ ~ n n e c t e i l  b y  adash, inalicate rhauge f rod  one to the auther. 

Itaiufall filrtweutg-four Iionrsialueasured at 9 a. m. local, or 7:31 11. w., (;rceuwich lime. 
The rain gage, 8 iuches iu diameter, is 1 foot above ground. Thermoiueter, 9 feet above 

yruiiutl. Ground is 43 feet and the llarometer 50 feet above sea level. 

~ 

4 
.- I 

w - 
3 

Feet. 
1IJ 

47 
50 

1211 
6 

1IJ 
175 
2h5 
3%U 
30 

~ 

.... 

.... 
4s5 

50 
3x1 
4(lS 
851) 
360 

, 15(l 
.... 
,360 

35 
300 
1 IOU 
350 
.... 
. . . .  
900 

60 

201) 
15 

.... 

.... 

2OlJ 
300 

1000 
4110 
15 

325 
10 

.... 

. . . .  
3 2  

151) 
:. nio 
srn 
450 
'"'5 
SOU 
11J11 
.... 

.... 

.... 

.... 

.... 

i 5 : - < 
~~ ._ 

Iirehes. 
0.  10 

5. 4.i 

3. I!I 
i. J& 

I l . 6 0  
1.i. 14 
5.47 

....... 

....... 
14.1s 
i. '"I 

10. 75 
10. YS 
li. 71 
!I. i 3  

1s. 65 

14.24 
2. h2 
5. !I5 
3. 6:) 
!I. 1 i 

....... 

....... 

....... 
i. 73 
1.32 

2. i s  
5. 95 

....... 

. . . . . . .  

n. 56 
3. !li 
x. 54 
4. i 4  
9. "1 
5. 37 

l l . i 4  
....... 
....... 

0. s1 

??. 01) 
l l . S ?  
IO. 52 
3. 511 

10 
7 

....... 

2.  ?I 
2. (ii 
3. 61 
2. 12 
1.55 
2. so 
i. 1;4 
0. 011 
2. 91 
3. B2 
i. 74 
].on 

Fed. 
Waiakea ..................... 50 I HAWAII. 

IIILO, e. and ne. 

Hilo (towu) .................. ..:: 

LA SA I. 
1ienuiul;u .................. 

C I A  Ji 11. 

IC'ollege Hills.. ............. 
Mauoa (Woodlawn Dairy ) , e  
hlauoa (Rhodes liarrlena) . . 
Iuaaue Asyluiii. ............ 
School street (Rishop), S W . .  
Kaniehaiueha S c h w ~ l . .  ..... 

Nuuauu  I Wgllie street). . . .  
Nuuanrr (Elec. Station), sa. 
Nuuauu (Luakaha), c : .  .... 
IT. S. Erperiinent St.atiuu. .. 
Kaliiila ................ 
Lauiakea (Nahuiua) . . .  
Tantaloa Heightat Freai 
WVaininnalu, ue. ............ 
Marroawili, ne..  ............ 
Kaneohe ................... 
Ahuimauu, ne.. ............ 

Facific Hvightn.. ........... 
KAUAI. 

Lihue (Grove Farm) ,  e . .  ... 
Lihue (hlolokqm) e. ........ 
Liliuc I I i i l<hauai .......... 
Kealia e. ................. 
Haualei, u.. . ....... 
Waioli ..................... 
Harua .................. 

LiIiue (Kukaua),'e.. ........ 

liilaue'a (P lan ts t ivn) ,ue  ... 

During twenty-fuur hours preceding 1 p. IU. Greenwich 
time. or 2:30 a. 111. Honolulu tiioe. - - 

d 
0. . -0, 

- .- - -  e- 
a &  
E2 

c: 
.- 
- e 
e 

__ 

0.35 
0. 23 
0. 1s 
0. 1G 
0. 12 
0. 05 
0.09 
0. 18 
0. 25 
0. 00 
0. no 
0. 00 
0. Ill 
0.11 
0.03 
u. 28 
0.54 
0.  10 
(I. 10 
0. 19 
0. :?o 
(I. (11 

0. 19 
0. !I? 

0. IS 
I). 20 
0. 51 
0. 08 
0. 12 

5. i 6  

0.0; 

0. o i  

..... 

t 2 . 6 6  

Puoesv.. ...................... 82 
Kaumana .................... 1,250 
Pepeekeo ................... 100 

Tenipera- 
ture. 

___ 
Means. renipera 

t u  rp. IIahaleii ..................... 200 
Honohina .................... 300 
Puuohua ..................... 1.1150 
Launahoehoe ................ 600 

I1ate. I :  - - - - - - - - .- 
Q .- z 
- 

70 
i? 
i U  
71 
70 
1;7 
71 
71) 
69 
63 
58 
65 
66 
6% 
69 
67 
69 
72 
6!l 
io 
GS 
70 
R i  
68 
fi7 
68 
fi i  
6% 
64 
62 
I?? 

... 
67. 

... 
~ 

I of 

1 P 
11111 

- 

3 

a 

d - - .- 
.- 
Y 
ci 
.~ 

30.Ol 

SO. 0 

30. 0 
30. 0: 
30.01 
30. 01 
30. I(  
30.0: 
29.9 
3!1. 9! 
30. 0. 
:<I). I1 

311. ni 

30.0: 

:?n. 01 
:w, n: 
30. 0 
29.9' 
30. 0 
30.0. 
30.0 
29.91 
'19.9- 
29. 9! 
?!I, 9: 
29. 81 
29. PI 
28. s 
?!I. 61 
29. 91 
29. !I! 

.... 
'9. !IS! 

.... 
- 

__ 
g - 
3 

z 
.- 
n 

- 

i 6  
i 9  
i 9  

i Y  

is 
;a 
i t1  
i 7  
75 
75 
75 
i 5  
i 5  
i 5  
76 
75 

,J 
76 
76 
76 

, .' 
72 -.: 
77 
78 

-- 
, I  

-- 
, I  

_- 
, I  

I6 

I? 

_- 

... 
i6. : 

.... 
~ 

L - 
s 

t 

t 
i 4  
i? 
7 2  
i0 
73 
i l  
ill 
65 
S!l 
66 
6P 
711 
71 

Rl 
i d  
il 
i l  
70 
iU 
70 
i I J  
il) 
69 
169 
66 
6 i  
63 
63 
65 

L 

t.. 

~- 

--. , .1 

i n  

-- 
Ookbla ...................... 400 

Kokaiau ..................... 250 
HAMAKIIA, Ue. 

~ 

t 
6S 
65 
65 
6% 
65. 5 
66 
66 
65. 5 
62 
. s i  
l i4 
6U 
64 
64 
115. 5 
6.5 
64.5 
64. 5 
li4. 3 
64 
62 
fi3.5 
63 
6.+ 
6.2. 5 
63 
ii?. 5 
66. 5 
R2 
62 
64 

.... 

ne. 

IIP. 
11'. 
ue. I ii 30:0S 

5-2 4 - i  30. 11 
ne. 

4 31). 0s 
Ut.. %-2 4 30. OH 

ll?. ?-0 2-4 31J.04 Ire. 

11. 
u u n -nue 

a,e. 

SP. 5 30.116 

Mean temperature for the niou 
hleao pressure for thv mou th  aif 

*This pressure is aq recurded : 
scrved ?t 6 a. m., loc?L or-4 31 p., m., Cireeuwi 

^ ^ ^ ^  

4 , ( 6 + 2 + 9 ) i 3 = 7 1 . 5 0 ; u o r r u a l  
t 3 )  i 2 = .Xl.(l3iJ; uurmal is ?%W> 
ch time. ?These temperatures 
I time. 1 These values are the means of 

~~ 

Ii:iliuln ................... ii..ii' 1 Kspl,llo .................... 
45.51 1 ,  Pahala ..................... 

Nahiku, ne ................. .I %6 
Nahikii ...................... I ,  600 
Haiku, n ..................... 700 
Kula (Erehwon), u ........... 4 son 
Kula (Waiakoa). u . .  ......... 2: i 0 0  

........................ 
...................... 

........................ 

................... I ,  100 
. Paia ............... 

( b + y + z + y )  +4.  e~~eautor t sca ie .  
Maximmu thermoiiieter set at 9 p. xu. aud miuimum at !? g. ni.. local time. 

least daily range, 4 O ;  highest temperature, 79'; lowest tem- 
perature, 5s'. 

Barometer average, 3U.030; normal, 29.972; highest, 30.17, 
8th. 13th, a,nd 14th; lowest, 29.N. 27th; greatest 24-hour 
change, that, is from any given hour of one day to the same 
hour on the nest, . l o ;  lows passed this point 2Stli to 28th, in- 
clusive; highs, 1st to  20th and 23th to 30th. 

Relative humiditmy average, 72.9; normal, 7ti.G per cent; 

.... .................... , ..... 
................. . ' .  .... 

................. 

NOTE.-The letters u. s, e, w, aud c show the exposure of the Station relative to the winds. 

QENERAL SUMMARY FOR JANUARY, 1904. 
Honolulu.-Temperature mean for the month, 71.5'; nor- 

mal, 70.3"; average daily maximum, 76.3'; average daily miui- 
mum, 67.6'; mean dailyrange, S.7'; greatest daily range, 1'3"; 
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mean dew-point, 61.7'; normal, 62.6'; mean absolute moist- 
ure, 6.05 grains per cubic foot; normal, 6.27 grains. 

Rainfall, 5.76 inches; normal, 3.10 inches; greatest rainfall 
in one day, 0.92 inch (from 9 a. m., 23d, to 9 a. m. 24th); rain rec- 
ord days, 28; normal, 16; total at  Luakaha, 17.71; normal, 
9.15; a t  Kapiolani Park, 3.19; normal, 2.01. 

The artesian well water level rose from 33.40 to 33.93 feet 
above mean sea level. January 31, 1903, it stood at  35.06. 
The average daily mean sea level for the month was 9.77, the 
assumed annual mean being 10 feet above datum. For Janu- 
ary, 1903, it was 9.71. 

Trade wind days, 25 (4 nne.); normal, 14; average force of 
wind during daylight, Beaufort scale, 1.7; average cloudiness, 
tenths of sky, 4.2; normal, 4.4. 

Approsi.mate percentages of district rainfall as compared 
with normal: Hawaii, Hilo district, 237 per cent; Hamakua, 
181; Kohaia, 131; Waimea, 437; Iiona, 120; Iiau, 148; Puna, 
296; island of Maui, 323; island of Oahu, H o n o l ~ l ~ i  district, 
201; Nuuanu, 202; Koolau, 144; EWa, 80;  island of Icauai, 
variable from 35 at  Waiawa to 170 at  Hanalei. 

The heaviest monthly rainfall reported was a t  Olaa, 1530 
feet elevation, 48.75 inches. The heaviest %hour rainfalls 
were at  TVaimea, 6.55 inches on the 27th; Olaa Mill, 6.41) 
inches on the 5th; Pahoa, 6.10 inches on the 27th. All on the 
Island of Hawaii. 

Temperature table for  Junuury, 1904. 

Stations. Eleva- 
tion. 

Hilo ................................... 
Pepeekeo .............................. 
Olaa Mill ...... 

Volcano House .................. 

United States Experiment Station .... 

- 

Fed. 
40 

1W 
210 
521 

2,73u 
4,000 
2, iW 

10 
50 
6U 
950 

Mean 
mar. 

0 

73.6 
75. 0 
41. 0 
i4.0 
7'2.6 
67.5 
i5.0 
is. 3 
7s. 6 
i9. 2 
77. 9 

Mean 
ruin. 

0 

63.0 
65.6 
61. 0 
63.6 
56.0 
48. 7 
M. i 
71.3 
67. 6 
64. 2 
65.9 

~~ 

Cor. 
nv'ge. 
__ 

0 

6i. 6 
69.6 
io. 3 
68. 1 
63. 6 
57.4 
64. 2 
i4. 
iu. , 
71.0 
il. 2 

~ 

High- 
est. 

Low- 
est. 
~- 

0 

59 
63 
57 
61 
50 
44 
51 
66 
51 
57 
59 

1 

Rohala, dem-point, 63.0" ; relative humiclity, 80.4 per cent. 
Ewa plantation, dew-point, 63.0"; relative humidity, 71 

The record for the month was an esceptional one. Tem- 
per cent; barometer mean, 30.01. 

7-7 

perature, pressure, rainfall, and trade wind clays all consider- 
ably above the January normal; the barometer especially so, 
making the seventh consecutive month of pressure above the 
normal. 

Activity of the crater Halemauman in Kilauea ceased toward 
the end of the mouth. 

Lunar halo 1st; lightning to the southeast on the evening 
of the 2cl; bright afterglow on the 9th; dew on five mornings. 

Reported from other stations: Hilo, thunder and lightning 
3d and 4th; slight earthquake on 2:3d at  9:40 1). m. Pepeekeo, 
thunder and lightning on 2d, 5th, and 26th; heavy snow on 
mountains, 5th to 11th and 23d to 31st; heavy earthquake, 23d 
at  9:3S 1). m.; high surf 1st to 27th; minds from north to east 
all t,he month; dew 3 mornings; average cloudiness, 7.8; mean 
force of wind, 1.9. Hohala, earthquake on 23d at  9:48 p. m.; 
trade winds throughout. Waimea, earthquake on 2311; winds 
variable, from calms to strong northeast gales, 19th and 20th; 
heavy rain 24th to 2Sth, inclusive, 14.57 inches falling; heavy 
snows on I h u n a  Loa and Maunn Kea; bright afterglow on 7th. 

CLIMATOLOGICAL DATA FOR JAMAICA. 
- 

Through the kindness of RIr. H. H. Cousins, chemist to the 
government of Jamaica and now in charge of the meteorological 
service of that island, we have received the following table in 
advance of the regular monthly weather report for Jamaica: 

Comppnrutive table of rainfall j o r  Jancitrry, 1904. 
[Baaed opun ilw average stations only.] 

Divisions. 
I I 1 Rainfall. 

Average. 

Per cell/. Inchrs. Inchcs. 
. . . . . . . . . . . . . . . . . . .  Northeaateru divisivu 25 24 5. 88 6.93 

W e s ~ e u t r a l  division . . . . . . . . . . . . . . . . . . .  
Southern division ?i 2. l i  1.81 

....................... Northern division 1 ;i~ ~~~" 3. 2.66 u 

....................... 
Means ................................ .I 201 1 3.42 1 3 . i l  

loo I 
The rainfall for January was, therefore, below the average 

for the whole island. The greatest fall, 19.3H inches, occurred 
a t  Mount Holstein in the northeastern division, while 0.01 
inch fell a t  Plumb Point lighthouse in the southern division. 


